The paper includes the results of research carried out between 2006-2010 in the city of Wrocław (Poland). The water reservoirs selected for the analysis had previously described phycoflora and these studies were excellent comparative material for the today's condition of their algoflora. The aim of this research was to conduct detailed studies of the current taxonomic composition of phycoflora in the chosen water reservoirs and to trace the changes which have taken place over time. The research determined the degree of similarity between the different communities in terms of the occurrence of common species and also the changes in their quantity. The study revealed 535 species of cyanobacteria and algae belonging to five phylas. The comparison of the composition of phycoflora from the studied ecosystems from previous years with the current results provided a model study showing the direction and pace of changes in the composition of the flora of cyanobacteria and algae in a given time. The species composition of cyanobacteria and algae in each year is adequate to the trophy of the studied * e-mail: dorota.richter@up.wroc.pl water bodies. The processes in transforming communities of cyanobacteria and algae have led to the stabilization of the current status of the reservoirs as eutrophic.
INTRODUCTION
Aquatic environments located in large urban areas are exposed to strong anthropogenic pressure (e. g. industrial economy, recreation and tourism, urban development). The pool of species in the area is a result of natural evolution, the history of the region and ecological conditions (Falińska 2004) . Consequently, the changes in environment bring about changes in the structure of communities. As a result of human activity, changes occur in the pH of water, the level of electrolytic conductivity and nutrient content. All these processes lead to unfavorable changes in the number of components of aquatic ecosystems, including the phycoflora. The reaction of cyanobacteria and algae to such events can be manifested by a change in the number and abundance of species, taxonomic composition and the species diversity index of phycoflora in aquatic communities. Ponds, lakes or artificial water reservoirs are frequented by citizens and tourists, which makes them exposed to littering and destruction. Aquatic ecosystems are permanent elements of urban landscapes, which provide a unique microclimate and places for holidaymakers, therefore it is important to preserve these areas clean. Additionally, some of the areas are protected ecological enclaves as water-bearing areas and nesting places for birds. Wrocław, as an area rich in various natural and artificial water reservoirs, has long been a suitable area for phycological research (Hilse 1865 (Hilse , 1866 Cohn 1884; Kirchner 1878; Schröder 1897a, b; 1899) . Later on, the study of cyanobacterial and algae flora in the area was continued by Gołowin 1956; Panek 1976; Panek, Burzyński 1985; Panek et al. 1990; Panek et al. 1991; Richter, Matuła 2003 , 2004 . Therefore, the research from previous years provided an opportunity to carry out research on temporal changes in cyanobacteria and algae in selected reservoirs of Wrocław.
The primary objective of this research was to investigate the current taxonomic composition of the selected cyanobacteria and algae in aquatic ecosystems, both qualitatively and quantitatively. Additionally, the aim was to analyze the changes occurring in time in the ecosystems in terms of the structure of cyanobacterial and algal communities, the number and abundance of species currently and formerly present in the studied water bodies. A similarity test of the water reservoirs was also carried out on common species and their biodiversity.
MATERIALS AND METHODS

Study area
Phycological studies were conducted in the city of Wrocław (Silesian Lowland) from 2006 to 2010. The ecosystems selected for the study are small (5600-9600 m 2 ), without outflow, inland water bodies (Fig.  1) . Data from the previous years were also used to determine the changes in the structure of phycoflora (Kirchner 1878 , Schröder 1897 , Gołowin 1956 , Panek et al. 1990 , Panek et al. 1991 − the phycoflora from 1984).
The first studied water reservoir was located within the Wrocław Botanic Garden (51º6'56.96" N, 17º2'54.39" E). The reservoir is arc-shaped and extends from the eastern to the western part of the Botanic Garden. The pond's area is 7500 m 2 , and its depth does not exceed 130 cm (average depth 90 cm). The water reservoir is surrounded by the remains of dry-ground forest and the riverside of the Oder River. The shores are covered with rushes with a particularly large contribution of Phragmites communis Trin. and Iris pseudoacorus L., Alisma plantago aquatica L., and Glyceria aquatica (L.) Wahlb. The bulrush vegetation is represented by: Carex riparia L., Typha angustifolia L., Acorus calamus L., Sparganium ramosum Huds. Water surface is covered with plants with floating leaves: Nymphaea alba L., Nyphar luteum L., Hydrocharis morsus-ranae L., Potamogeton natans L. and Lemna minor L. The latter species grows in the summer months in relatively large quantities covering a significant part of the water surface. On the surface, there are also artificial communities of wetland vegetation -storages of peat bog vegetation. The bottom of the reservoir is covered with thick rhizomes of Nyphar luteum L. and Nymphaea alba L., whereas the central part − with Ceratophyllum demersum L.
The second studied reservoir was a pond in the central part of Tołpa Park (51º7'11.46" N, 17º3'16.87" E) , which is oval-shaped and covers an area of 5600 m 2 . The average depth of the central part of the basin is 160 cm. The shores of the pond are an embankment reinforced with stones and concrete. There are no vascular plants around the pond and on the water surface. In the middle of the reservoir, there is an island of arboreal vegetation. In view of the fact that the pond is located on the exposed area, i.e. on a lawn with a few trees, the water has good lighting conditions throughout the year.
The third pond was located in South Park (51º4 '31.42" N, 17º0'40.76" E) . The surface of the reservoir is 9600 m 2 , and the maximum depth does not exceed 200 cm. A natural depression in the park area was used to create this basin. The surroundings of the pond are oak-hornbeam forests with various trees introduced to increase the dendrological diversity and improve the park's aesthetics. The immediate surroundings of the pond is heavily wooded, which results in partial shading of the water surface. There are three islands used by birds for nesting purposes. The shores of the pond and the islands are reinforced with stones. The surface of the pond borders directly on the concrete embankment. There is no vegetation on the shores or on the water surface.
Sampling and analysis
The samples of cyanobacteria and algae were taken once a month, from April to October, between 2006 and 2010. Each time, a total of 15 samples were collected. Each of the studied ecosystems had five separate sampling locations, so that the samples were representative for the water body and corresponded with the conditions of the whole basin. The research material (plankton) was collected with a plankton net with 25 μm mesh diameter. Periphyton was scraped off with a brush, epiphytically taken with pieces of plants. The samples were placed in 100 ml plastic containers. Species observations were conducted with an inverted microscope Nikon Eclipse TE2000-S light, equipped with a Nikon DS-Fi1 camera. The identification was performed both on the living material and the material preserved with "etaform" preserver (3:1 alcohol, formalin). The quantitative analyses were conducted following the Utermöhl method (Utermöhl 1958) . The taxonomy of cyanobacteria and algae is based on Hoek et al. (1995) . Cyanobacteria and algae were identified according to the following studies: Starmach (1972 Starmach ( , 1983 Starmach ( , 1985 ; Komárek, Fott (1983) ; Komárek, Anagnostidis (1999 ; Hindák (1980 Hindák ( , 1984 Hindák ( , 1988 Hindák ( , 1990 Coesel, Meesters (2007); Ettl (1978) ; Krammer, Lange-Bertalot (1986 , 1988 , 1991a ; Hegewald (2000) ; Hofman et al. (2011); Bąk et al. (2012) .
Data on the vegetation were analyzed numerically including hierarchical-accumulative classification using the MVSP 3.1 software (Kovach 1985 (Kovach -1999 ). Sorensen's Coefficient and Euclidean coefficients of similarity were used to determine the similarity between different habitats in terms of the common species occurrence and their abundance. Shannon's diversity index (Shannon, Weaver 1949 ) was used to describe springtail species diversity and evenness.
For chemical analyses, water samples were filtered through Millex -HV13, Sep -Pak PLUS CM and Sep-Pak C18 PLUS filters. Nitrates and phosphates were determined with the HPLC (Kalorymetr PhotoLab S12) ion chromatography, except for organic nitrogen (PN-73 C-04576) and total phosphorus (PN-EN-ISO-11885). Ammonium was measured with the colorimetric method on a Braun+Luebbe no. II analyzer. The content of such elements as Ca, Mg, K, Na and Fe was measured with the ICP-AES method on a Varian (PN-EN-ISO 11885) spectrometer. The pH and conductivity were measured using PN-90/C-0440.01, oxygen concentration − with (PN-EN-ISO 8467). Color was marked with the colorimetric method (Kalorymetr PhotoLab S12). 
RESULTS AND DISCUSSION
Ecological parameters
The recorded values of physical and chemical parameters are summarized in Table 1 . Water from all the studied ecosystems is alkaline. In all water bodies, there are high values of nutrients ( 2 − , 3 − , 4 + , 4 3− ) and high values of water color. According to the total phosphorus content, based on the distribution of trophic categories (Kawecka, Eloranta 1994) , the studied reservoirs are eutrophic. Their high trophic status is also confirmed by high levels of nitrate nitrogen, organic nitrogen, total phosphorus and the ratio of color above the concentration limits specified by Zdanowski (1983) , Dojlido (1995) , Elbanowska et al. (1999) . In addition, the presence of increased amounts of nitrites in the water (one tenth of mg l -1 or more) with a simultaneous increase in the content of ammonium and nitrates, is an indicator of pollution (Elbanowska et al. 1999 ). In the case of total phosphorus concentrations, Zdanowski (1983) shows that concentrations above 0.1 mg P l -1 are characteristic of highly trophic, often polluted waters.
The changes occurring in the studied water bodies may have been caused by the fact that small and shallow water bodies are more productive than large and deep lakes due to the fact that the load of nutrients flowing from the drainage area depends on the ratio of the surface area of a reservoir to the drainage area (Wetzel 2001) . In addition, the incoming pollution from urban areas is characterized by a high content of nitrogen and phosphorus compounds and organic compounds, which cause the development of phytoplankton (Whitton, Potts 2000) .
Characteristic of cyanobacterial and algal communities in the researched water bodies
After analyzing the collected samples and data from the previous years, 535 species of cyanobacteria and algae were recorded in the studied aquatic ecosystems (Table 2) belonging to five phyla and 10 classes. The most numerous are Chlorophyta (214 taxa, representing 40% of all the identified species), including the class Chlorophyceae − 31.4% (168 species), and Heterokontophyta (201 species, 37.6%) represented mainly by the class Bacillariophyceae (177 species, more than 33%). Cyanophyta was also a large group (71 taxa, representing more than 13% of all identified species) and Euglenophyta (46 taxa, 8.61%). Other taxonomic groups were moderate in size. In total, 273 taxa have not yet been recorded in the studied water bodies, and represented more than 51% of all the identified species. A total of 165 taxa previously listed were not recorded in our study (Table 3 ). Pentecost's research (2005) shows that the selective loss of species from particular taxonomic groups reflects both the ecological preferences of species and changes in the ecosystem. It follows that on the basis of species that occur, have disappeared or have appeared in the surveyed communities of cyanobacteria and algae, one can determine changes that have occurred over time in the studied ecosystems. Most species previously not identified occur in the Botanic Garden reservoir, and represent almost 50% of the current phycoflora. Most species disappeared from the pond in the Tołpa Parksignificantly more than from the other reservoirs ( Table 3 ).
Changes that took place in time in the phycoflora of the studied reservoirs The greatest differences were observed in the old river bed located within the Wrocław Botanic Garden (Tables 2-3, Figs 2-3). These changes occurred in a complex, ambiguous process. For over 132 years, the total number of taxa of cyanobacteria and algae has increased from 31 to 179 taxa (112 species were new and 45 were no longer present). The increase in the number of taxa during one Table 2 The list of cyanobacteria and algae in the water reservoirs in the Wrocław area. Botanic Garden -old river bed: I Richter (2006 Richter ( -2010 , II Kirchner (1878) , III Schröder (1897) , IV Gołowin (1956) ; South Park -pond: V Richter (2006 Richter ( -2010 , VI Panek (1991) ; St. Tołpa Park -pond: VII Richter (2006 Richter ( -2010 , VIII Panek et al. (1990) 
Species
Study area Botanic Garden-old river bed South Park-pond St. Tołpa Park-pond 
century may indicate a change in the trophic conditions, i.e. its eutrophication. According to the previous data (Kawecka, Eloranta 1994) , the increased trophic status produces a greater diversity of species, which is also confirmed by the species diversity index (Table 3 ). The largest differences were observed in the percentage contribution of each group at the end of the taxonomic study (Fig. 2) . According to Kirchner (1878) , diatoms dominated in 1878; they accounted for more than 64% (20 species) of the community, and were accompanied by Cyanophyceae, 9 species (over 29%), and a small number of Chlorophyta (only 6.45%). The total number of species was only 31. Phycoflora was very poor and consisted of only three taxonomic classes.
The structure of communities of cyanobacteria and algae indicates an oligotrophic character of water during that year. In 1897, i.e. 19 years later (Schröder 1897) , the number of species increased to 57, Chlorophyta began to dominate (over 52.63% -30 species). The change in the dominance structure from diatoms to green algae could indicate a change in the increasing trophic status of the reservoir. In 1956 (Gołowin 1956 ), the number of species decreased from 57 to 47. There was another change, this time in favor of Bacillariophyceae diatoms (42.55% -20 species) which became dominant. Chlorophyta accounted for approximately 32% -15 species, whereas the number of species has decreased by half compared to 1897. The current phycoflora consists of diatom/green-algae and is rich in species from the genus Pediastrum, Scenedesmus, Ankistrodesmus, Dictyosphaerium. Eutrophic reservoirs are characterized by the presence of large numbers of coccal green algae (Bombówna et al. 1985 , Burchardt et al. 2003 . In addition, the Pediastrum genus is - Table 3 The number and percentage of species found in the studied aquatic ecosystems, and the diversity and evenness indices showing the temporal changes (explanation of I-VIII is given in ecologically and taxonomically known to exist in many polluted freshwater reservoirs (Komárek, Fott 1983; Komárek, Jankovská 2001; Burchardt et al. 2003; Pasztaleniec, Poniewozik 2004) . Dictyosphaerium, on the other hand, easily adapts to pollution (Bombówna et al. 1985) . The presence of such species confirms that this is a highly trophic reservoir. In addition, the presence of such species as Oocystis solitaria Wittr. in Wittr. & Nordst indicates a high concentration of nutrients in the water (Tolonen, Hosiaisloma 1978) . Green algae, although not very abundant, caused eutrophication of the water. An increased number of identified desmids among the species listed by Gołowin (1956) , and in the current phycoflora, indicates an increased trophic status of the analyzed water (Coesel 1981) . In addition, Closterium ehrenbergii Menegh. ex. Ralfs, whose presence was recorded in the old river bed, is considered characteristic of contaminated reservoirs (Round 1984) . There are some new species belonging to the three following classes Xantophyceae (up to 10 species), Cladophorophyceae and Dinophyceae. The increased presence of species such as Tribonema viride Pascher, T. minus Hazen., T. subtilissimum Pascher, T. pyrenigerum Pascher was reported in the Xantophyceae class. According to Round (1984) , even a small increase in the sewage amount in the water may increase the content of Tribonema. The abovementioned species have not yet been reported in this location, which indicates an increase in the trophic status of these waters. The increased presence of Euglenophyceae species (six times more taxa) is noteworthy and may indicate an increased amount of organic matter in the water reservoir. This is confirmed by previous studies (Wołowski 1998 (Wołowski , 2003 . The present reservoir has 19 species common with the flora described by Kirchner in 1878, 32 species common with the fauna described by Schröder in 1897, and 28 species common with the fauna described by Gołowin (1956) . In all studies there is only one common species − Desmodesmus communis Hegewald ( Table 2 ). The study of species abundance in 1956 revealed two water blooms: a two-day bloom in April caused by Synura uvella Ehrenberg and a one-week bloom in July caused by Phacus pleuronectes Duj. (Gołowin 1956) . No blooms were recorded in the current flora of cyanobacteria and algae, but Ph. pleuronectes was reported in increased abundance. Species of all taxonomic groups were generally low on the estimate scale (rarely or single specimens), only a few of them occurred frequently. Considering the changes occurring in the South Park pond in 1984-2010 (Tables 2-3, Figs 2-3) , it can be concluded that the pond is rather stable. The total number of taxa of cyanobacteria and algae identified in the studied pond has increased from 120 to 169 over 26 years, with 89 species not yet listed. The increase in the number of species is reflected in all taxonomic groups with the exception of diatoms. An increase in the number of species is observed in all groups, particularly in Cyanophyceae (20 species), followed by Chlorophyceae (16 species). The increase in the number of Cyanophyceae species is significant as previously they accounted for less than 1% in the habitat and now − more than 12%. Such an increase in the number of blue-green algae and the abundant presence of taxa typical of contaminated waters, such as Microcystis aeruginosa (Kützing) Kützing, M. novacekii (Komárek) Compére, may indicate deteriorating trophic conditions of the pond and its eutrophication (Komárek, Anagnostidis 1999) . There are some new taxa of three classes that have not been recorded (Ulvophyceae, Cladophorophyceae and Dinophyceae), but they were represented by only a few species. The most common species belonged to the classes of Bacillariophyceae (50 taxa) and Chlorophyceae (22 taxa). The current cyanobacteria and algae flora in the studied pond is similar to the one described by Panek et al. (1991) in terms of a large amount of common species (Fig. 3) . Phycoflora of the pond, however, has changed quite significantly in terms of quality. Among the species of green algae, coccal species appeared (mainly from the genera of Pediastrum, Scenedesmus and Desmodesmus), the presence of which may also indicate a change in the trophic status of the studied reservoir (Bombówna et al. 1985 , Burchardt et al. 2003 . The number of desmids was also three times higher; they were represented mainly by the types Cosmarium, Closterium and Stauroastrum, which occur at fertile sites (according to Coesel 2007) . The dominance of Cosmarium, Closterium and Stauroastrum desmids may be caused by the fact that the habitats are very fertile. Similar observations were made in southern Polish reservoirs by Bombówna et al. (1985) , Bucka (2000) . According to aforementioned authors, such changes in the flora of cyanobacteria and algae may be related to changes in the trophic status. However, according to Oleksowicz (1987) , species such as Closterium pronum Brébisson or Cl. acutum Breb. in Ralfs are typical for habitats with the increasing trophic status.
In the case of the last analyzed pond (Stanisław Tołpa Park pond), compared to the data from 1990 (Tables 2-3 , Figs 2-3) , the total number of taxa of cyanobacteria and algae also increased over the 20 years from 196 to 210 taxa (108 new species). The increase in the number of species was recorded in for Cyanophyta, Euglenophyta, Cladophorophyceae, Zygnematophyceae and Xantophyceae. Most new species were identified in the Euglenophyta phylum, where the number of taxa increased more than four times. A larger number of euglenas indicates contamination since they are usually found in small contaminated reservoirs or sewage. High levels of nutrients enhances the development of the genus Euglena and their massive expansion indicates eutrophication (Wołowski 1998 (Wołowski , 2003 . In the Bacillariophyceae class, the number of taxa decreased by as much as 13 marks. Chlorophyceae and Ulvophyceae have the same number of taxa. After analyzing the floristic lists of former and current phycoflora of the studied basin, it was determined that the Bacillaroiphyceae class had the largest group of common species (64), with (23) Chlorophyceae and (10) Cyanophyceae. This pond also provided data on seasonal changes. The current flora of cyanobacteria and algae in the pond showed some similarities to the phycoflora described by Panek et al. (1990) . Similarly, the dominant group of algae were diatoms, especially during spring and autumn, while cyanobacteria and green algae dominated in summer. It needs to be emphasized, however, that despite the similarities between the former and current phycoflora, a feature that distinguishes these aquatic ecosystems was the increased number of blue-green algae − from 10% to over 14%, including mostly the increased abundance of species forming the spring, summer and autumn water blooms. In the current phycoflora, an autumn bloom was caused by Pseudanabaena galeata Boecher, a species not previously recorded by Panek et al. (1990) . Filamentous cyanobacteria blooms are usually a sign of advanced reservoir eutrophication (Ravera, Vollenweider 1968; Wołowski et al. 1990 ). In the case of the former phycoflora, the taxonomic diversity of the samples was the lowest in spring and early summer, and the highest in fall. This is probably connected with the species occurring in large numbers and affecting the species diversity in water blooming periods. The current phycoflora, however, was not free from blooms in any season and always had a dominant species, which contributed to a decrease in the number of species. Differences were also reported in the species causing spring and summer blooms. Both the former flora 20 years ago and the present-day flora had Microcystis aeruginosa (Kütz.) Kütz. as the dominant species, while the subdominants were different in the flora studied by Panek − Aphanocapsa incerta (Lemmerman) Cronberg et Komárek and in the current flora − Microcystis wesenbergii (Komárek) Kom. in Kondrateva and M. novacekii (Komárek) Compére. In 1990, of the 196 existing taxa of cyanobacteria and algae, only a dozen or so occurred in all samples in larger quantities. The current phycoflora was also characterized by species found in small numbers with the exception of bluegreen algae, which formed blooms. The change of dominants forming water blooms and the extended water blooming period indicate increased eutrophication of the reservoir. Only minor changes occurred in green algae, but their taxonomic composition changed -coccal species occurred (Scenedesmus, Pediastrum and Dictyosphaerium), which is typical for reservoirs with high trophic status. There was also a large quantity of the filamentous green alga Cladophora glomerata (L.) Kütz., which occurs in the benthos of contaminated reservoirs (Matula, ElShahed 1993) . In addition, the presence of such species as Ankistrodesmus falcatus (Corda) Ralfs indicates a high concentration of nutrients in the water (Tolonen, Hosiaisloma 1978) .
In all the analyzed water bodies, the qualitative assessment of phytoplankton from Bacillariophyceae indicates the dominance of forms characteristic of highly trophic waters (typical of polluted habitats). The Bacillariophyceae class included a large number of such species, mainly from the genera Nitzschia, Navicula, Fragilaria. According to Bombówna et al. (1978) (Krammer, Lange-Bertalot 1986 , 1988 , 1991a Skowroński et al. 2002) . The backwater of the Botanic Garden also had species typical of eutrophic waters, resistant to pollution Asterionella formosa Hass. and Fragilaria crotonensis Kitton (Rakowska 2001 , Szczepocka 2005 .
The assessment of the past and current flora, and estimation of the changes that have occurred over time should still be performed with caution. The fact that 273 taxa have not been previously listed does not mean that all these species did not occur in the studied reservoirs before. Such changes might have been caused by selectiveness of previous studies (Kirchner 1878 , Schröder 1897 , since the researchers did not conduct observations throughout the whole growing season. Probably the applied research technology was also significant, as it was slightly different than a few years ago. The availability of better equipment to determine the groups of organisms, as well as the state of knowledge in the field of taxonomy are also important. There is, however, no doubt that anthropogenic factors and changing environmental conditions strongly contributed to the changes in cyanobacterial and algal communities in these ecosystems.
Differences and similarities of the studied water reservoirs
In order to group the studied reservoirs according to their similarity or dissimilarity to each other, the phycoflora was compared not only to each other but also with respect to changes over time.
Using the similarity measure of common species in the studied ecosystems (Sorensen's Coefficient), we can distinguish two groups of water bodies (Fig.  4) . The first group includes the old river bed in the Botanic Garden with flora described by Kirchner (1878) , Schröeder (1897) and Gołowin (1956) . It is evident that the floras of cyanobacteria and algae described by Kirchner and Gołwin (large number of common species) are similar to each other. The flora of cyanobacteria and algae from 1896 (Schröder) is similar to the current phycoflora shifted to the second group, which is far from the historical data for this ecosystem (representing a separate group). This reflects the gradual changes that occur over time in the phycoflora in this backwater. The second group comprised ponds in South Park and Tołpa Park. It is clear that the two subgroups (IIa -the Tołpa Park pond and IIb -the South Park pond) are similar in terms of common species in the flora from the previous years and the current flora. Slightly different groups emerge when the Euclidean distance method is used. The studied reservoirs also formed two groups (Fig. 5) . The first group consists of ponds in Tołpa Park and South Park at different times of the research. The South Park pond shows greater similarity in different periods of the study, while the phycoflora in the Tołpa Park pond presented by Panek et al. (1990) significantly deviates from the current conditions. The second group is the old river bed in the Botanic Garden in different periods of the research. The highest similarity was found between cyanobacteria and algae from 1878 and 1956, and the current state of phycoflora is far from the state described by the previous researchers. In conclusion, it should be noted that the grouping of the reservoirs is the same with both methods. The South Park pond is characterized by the highest similarity between the current and the historical phycoflora, followed by the Tołpa Park pond. The largest changes in terms of species and their abundance occurred in the Botanic Garden reservoir.
CONCLUSIONS
The comparative analysis based on the data from the past and present shows significant qualitative and quantitative changes in the floristic composition of the studied ecosystems. Over the years, there has been an increase in the number of taxa of cyanobacteria and algae in all the water bodies. The percentage of the various taxonomic groups changed, some new species appeared and some disappeared. In all the studied ecosystems, new species represent at least 35% of the phycoflora. New communities emerged, which compared to the fauna described by Kirchner (1878), Schröder (1897), Gołowin (1956) , Panek (1991) and Panek et al. (1990) , have a small number of common species. The quantitative and qualitative study of phytoplankton in the reservoirs indicates the dominance of forms characteristic of highly trophic waters, so the current phycoflora of the studied water bodies is characterized by a combination of species typical of eutrophic reservoirs. The diversity of species increased in all the reservoirs. Based on the results presented in this study and the studies by Reynolds (1980 Reynolds ( , 1984 Reynolds ( , 1997 , Burchardt et al. (1994) , one may draw the following conclusions: Analysis of the composition and quantity of phytoplankton in the right time frame produces information about the water bodies, especially the occurring changes. In biological systems with a specific seasonal rhythm, where the following years bring restoration of former phases, there is a specific range of qualitative and quantitative composition and demographic structure of individual species. It appears that each trophic type may be characterized by a specific plant group. When applying this knowledge to the studied water reservoirs, it is clear that the processes of transformation of cyanobacterial and algal communities have led to the stabilization of the current status of these reservoirs as eutrophic, as reflected in the current phycoflora as well as in the concentration of nutrients and other physicochemical properties of water, which can cause further changes in their communities and biodiversity and cause further deterioration of the water quality.
Anthropogenic factors had probably the strongest impact on the trophic characteristics of the reservoirs as they greatly accelerate the eutrophication of aquatic ecosystems. These changes were probably caused by poor management of green areas including aquatic ecosystems, as well as increased tourism and the rapid development of the city of Wrocław. Therefore, a well-characterized phycoflora of water reservoirs representative of Wrocław would allow constant monitoring of the aquatic environment of the city and prevent its contamination with, for example, excessive toxins produced by cyanobacteria and algae blooms. It would also allow to follow the eutrophication of numerous old river bed canals and river inlets of the Oder River, which are a large attraction of the city, and would allow the adequate protection of these ecosystems.
